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The biocchemical basis or Tes=tie [uminescencs s unreizced eveiuricrarily
to other biciuminescaar svstems hat have Sesn Characterized aC 2 mclecuiar
level. such as of marine invertelrates (€.2...dz7u0723 or Varguia or Sacteria.
Tc advance the study of the Tesle svstam. SDNA's coding several lucirferases
asve been cloned anc expressec in Sseirericaia coid. Cells exoressing the <DNA
clenmes can e induced for lumipescencs wien the substrate. luciferin s
suppiied to the grewth medivm. The savsical and enzvmatic properties o
the beetle luciferases svnthesized in £. coi: “vere found o be ssseatialy icentical
with native enzvmes extraczed ©rom beesiz light crzaas. This eguivaiencs o
enzvme derived trom native ind recomeinant scurcss indicates that Cestle
luciferases are homomeric enzmes withcut subscantial covaient moedification
of the primary transiation precduct (e.g.. preteolvtic cleavages cr giveosvia-
tions). The most characterized of the bestle luciferases has been that of the
common North American firefly, Phorinus gyvraiis. A ¢cDNA coding this

luciferase was the first to be cloned, and can be expressed in . coi? at roughly
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100 mg =f functioral eazvme per liter of culture.  Subseguentiv severi
cDNA's coding luciferases from the ventral lght organ of 3 wopical ek
bestle. Purophorus piasiophriaiamus, were similariv cloned and expresss.
These ciones are of four tvpes, distinguished by the coicrs of luminescencs

they elicit: green, veillow-gresn, vellow, and crange. Coicr variaticn ameng

—_—

specimens is a unigue property cr this beztle spc:ics. The cciors likely are
derived from alleles that have evcived in their spectral order, from gresn
orange. The amino acid seguences of tae ciick beet Zuciferascs are higalv
similar amcng themseives, ranging from 96 tc 99% identical. The amino acics
that detesmine the different coiors are few and act indepeadenty. Txe
sequences of click beztie luciferases compared with the fired v luciferase reveal
‘only 48% idencicv. Substantial differencss are aiso evideat in their exo-
zvmological properties. Simiiarity has been found berweea the sequences of
the becrie luciferases and a piant enzvme, +-coumarate:Coa ligase. Com-
parison of the enzymatic aczivities of these enzvmes show that the evoluricnary
ancestors of beerle luciferases were coenzvme A ligases; the cxvgenase aczivicy

was 3 MCre recent acguisition.
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